Some quadratic equations, such as т? + 42 — 7 = 0, cannot be solved using the factorisation methods 
already practised. This is because the solutions are irrational. 


Instead, we use a method called completing the square, 


We can solve 2? + dx — 7 = 0 if we can rearrange it so there is a perfect square on the left hand side. 


We add 4 to both sides 
to ‘complete’ a perfect 
square on the LHS. 


The process of creating a perfect square on the left hand side 
is called completing the square. 


The process of creating а perfect square оп the left hand side ~ 
is called completing the square. 


From our previous study of perfect squares, we observe that: 
a?+2x3xr+3 
242 x (—5) x z 4- (-5)? 
+2ат+а?. 


and in general that (£ +a)? = x 


To complete a perfect square, the number we must add to both sides is found by halving the coefficient 
of x, then squaring this value. 
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For each of the following equations: 


1 Find what must be added to both sides of the equation to create a perfect square on the 
LHS. 


1 Write the equation in the form (x + p)? 
а 2?+8=-5 


а i In 2?+8r=-5, half the coefficient of x is $ 
So, we add 4? to both sides. 


d = n А We keep the equation 
її The equation becomes 22 + 8r + 4° = —5 + 47 balanced by adding the 
(c+4)? =-5 +16 same number to both 
(@+4ÿ=u sides of the equation. 


b Im z?—6z— 13, half the coefficient of z is 
So, we add (-3)? = 3? to both sides. 
її The equation becomes z? — 6r + 32 = 134+ 37 
(1-3) =13+9 
2 @—%*=22 9. 
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Solve for x by completing the square, leaving answers in simplest radical form: 


а 12 +2=-2=0 b 22-5r+3=0 
а 
{moving the constant term to the RHS} 
+1? {adding (3)? = 1? to both sides} 
SISEL 
b 


{moving the constant term to the RHS} 
{adding (58): = (8)? 


3)? to both sides} 
If (z-a)? =k where k > 0, 
then z = a+ Vk. 


1 For each of the following equations: 
i Find what must be added to both sides of the equation to create a perfect square on the 


LHS. 
ii Write each equation in the form (x +p)? = k. 
а 12 +22=5 b oz?-2r--7 
d 2-6=-3 e 2?+10r= 
8 12 +122 = 13 h 2? +5¢=-2 
2 Solve for x by completing the square, leaving answers in simplest radical form: 
а 12—42+1=0 b z-2r-2-0 € z2-4r-3-0 


d 2?+2z-1=0 e 1+4т+1=0 1 2?+6r+3=0 
9 27+3r+2=0 h 23+82+14=0 i 2?-3r-1=0 


Example 10 


If(z—aj-k 


Solve for т by completing the square: 2? —4r +6 = 0 where k <0, 
then there are no 


real solutions. 


which is impossible as (2: — 2)? cannot be < 0. 


no real solutions exist. 


3 If possible, solve for by completing the square: 
а 12 +22+4= 0 b 22 -5:+6=0 € r? -6r+11=0 
d 2+2-1=0 е z? +5r-2=0 f 22 -72+13=0 


3 If possible, solve for by completing the square: 
а 12 +22+4= 0 b 22 -5:+6=0 € r? -6r+11=0 
d 2+2-1=0 е z? +5r-2=0 f 22 -72+13=0 
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Solve the equation 322 + бт —2=0 by completing the square. 


{dividing both sides by 3) 


+12 {adding (3)? = 12 to both sides} 


color сәнә ыз © 


ELSE 
nor--lkXP XS (writing the RHS with integer denominator} 


-3t vis 
3 


^ Solve by completing the square: 


27? +4r—1=0 b 32?-12r+7=0 € 512 – 102+3=0 
212 +122—5=0 e 212 -22+3=0 f 322 +32-1=0 
Solve by completing the square: =? + bz +с=0 


Under what conditions does the equation 22 + br +c=0 have: 
i two real solutions й one real solution й no real solutions? 


132 
152 
142 
162 
id» 
тара 


2-248 
т=-1#\/2 


т=-1ог-2 
по real solution 
125 
2 
22 V6 


(+6)? = 49 
(+$ = 4 
(- HP = 
br=14 V3 
ex=-2:v3 


h 2=-4+y2 


cx=24y7 
[E а 


ЦЕВ 


b r—30r2 € по real solution 


2 
-6z v6 
2 


2 


є по real solution 


-b+ Ve 


102-4220 КОРА 


й b2— 4e <0 


